A checklist of rust fungi belonging to the genus Puccinia was prepared for Himachal Pradesh, India. All Puccinia species published until 2014 are included in this list. A total of 80 species have been reported on 91 plant species belonging to 33 families. The family Poaceae supports the highest number of species (26 species) followed by Ranunculaceae (8), Asteraceae (7), Apiaceae and Polygonaceae (6 each), Rubiaceae and Cyperaceae (3 each), Acanthaceae, Berberidaceae, Lamiaceae and Saxifragaceae (2 each). The other host plant families are associated with a single species of Puccinia. This study provides the first checklist of Puccinia from Himachal Pradesh.
Introduction
Himachal Pradesh is a hilly state situated in the heart of Himalaya in the northern part of India. The state extends between 30° 22' 40" -33° 12' 20" north latitudes and 75° 44' 55" -79° 04' 20" east longitudes. The total area of the state is 55,670 km 2 , covered with very high mountains to plain grasslands. It is a mountainous state with elevation ranging from about 350 to 7,000 meters above sea level. The climatic conditions vary from hot and sub-humid tropical in the southern tracts to cold, alpine and glacial in the northern and eastern mountain ranges with increasing elevation. These variations lead to great biodiversity in the state. Two-thirds of the area is covered by very dense evergreen to deciduous forest types. Alpine shrub and meadows are found in west and northeast Himalaya; alders, birches, rhododendrons and moist alpine shrubs are found as the regional vegetation. Himachal Pradesh has 12 major national parks and sanctuaries to conserve the flora and fauna of the main Himalayan range. However, the main threat for extinction of floral diversity is no doubt, the activities of human beings, but plant diseases also contribute to decline. The changeable geographical and climatic conditions of the state are favourable for the growth and development of plant pathogens. Bacteria, fungi and viruses have been reported as plant pathogens from the state of which rusts contribute as the main fungal group reported here. Much is known about these fungi from the state. One of the most important characteristics of plant rusts is their exceptionally high degree of host specificity. The vast biodiversity and climatic conditions of the 108 Lahul Spiti. In addition to Himachal Pradesh, the fungal group was found distributed outside the state as from Jammu & Kashmir (J&K); Punjab (PB); Haryana (HR); Delhi; Uttrakhand (Uttk); Uttar Pradesh (UP); Rajasthan (RJ); Madhya Pradesh (MP); Gujarat (GJ); Bihar, Chhattisgarh, Tamil Nadu (TN); Andhra Pradesh (AP); Maharashtra (MS); Karnataka; Kerala; Assam; West Bengal (WB) and Nagaland (NL). The abbreviated state names are used in the list. The morphological appearance of the rust pathogen on plant hosts and microscopic characteristics of urediniospores and teliospores are presented (Figs 2, 3). A complete list of Puccinia species recorded in Himachal Pradesh, India is presented in alphabetical order followed by family of host plant and related reference. Apart from the distribution in Himachal Pradesh, the distribution of Puccinia outside the state is also provided. Puccinia anthistiriae Barclay (Poaceae) (Sydow & Butler 1912) Distribution: Reported form Shimla (H.P.). It is also reported from Harwan (J&K). 
Discussion
The genus Puccinia is the largest in the Pucciniales and is considered as the most economically important genus of biotropic fungi. Members of this genus are ubiquitous plant pathogens and affect almost all types of plants. A very broad host range of the genus makes it responsible for numerous plant diseases having very serious consequences.
It is observed that almost all the reports are from Shimla and nearby regions. So other regions of the state should also be explored in order to explore the biodiversity and host range of the fungi. Additionally, we did not find any information on molecular identification of Puccinia species from the state. Therefore, more studies including molecular work are required in order to confirm the fungal species.
